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This invention relatns 10. mlmng apparatus,
and maore particularly to improvements in kerf
cutting apparatus for: cutting plane kel‘fs ina
coal seam of a coal mine.

An object of the present invention is to prov1de
an improved coal mining apparatus.  Anrother
object isto provide an improved kerf cutting ap-
paratus having novel and improved -means for
cutting plane  kerfs in-a coal seam ' ofa coal
niine. Yet another: object is to provide an im-
proved kerf cutting mheans. for .a: kerf cutting.
apparatus whereby kerfs magy -be cut in 'a coal

seam in an improved manner, and having asso-.

ciated therewith improved adjustable support-:
ing means whereby the kerf cutting means may.
be adjusted to cut plane kerfs:in the codl seam
at different  elevations.
provide novel means for controlling the feeding:
movement of the kerf ' cutting -means and for:
supporting and adjustinig the kerf cutting means::
A still furthér: object is to-provide an.improved

A further object is to-

. for purposes of illustration one form which the:

10

-rangements -and combinations of parts.. -

means.. A- further obaect is to prov1de an im-
proved coal mining apparatus having novel ar-

uses and advantages of the invention will, -how-
ever, hereinafter more fuily ‘appear as the de-
scription proceeds:

In the accompanying drawmgs there is shown

invention may assume in practice.
In these drawings:-

Fig. 1 is a plan view of a coal mlmng appam—\

. tus constructed in accordance with' the illys-

15

ceal mining apparatus of the dual-kerf-cufter -

type, having novel means for supporting, actuat-
ing and adjusting the kerf cutbers. -Another:ob--
iect is to:provide 'an improved coal mining ap-:

- paratus ‘of the "dual-cuiter-bar, -straight-face: -

type which is extremely compact, well -balanced

- and rugeed in design, and which is also:compara-~- .
‘tively simple in construction: - Still ‘another ob- -

ject is to provide a novel tiltable turntable strue-:
ture for the kerf cutting means, :A further ob-
Ject is' to provide an improved. coal cutting -appa-
ratus. having improved fluid operated means: for

adjusting the kerf cutfing means. Another ob-:
ject is'to provide an extremely eficient.and prac-: §3

tical coal cutting apparatus which is cheap -and:

50

simplé in ‘construction. A still further object is .

to provide a-novel ccal cutting apparatus. of:the
dual-bar truck mounted, track guided type ‘with
the cutier ‘bars. so.arranged: that. the cutting
strains on ene bar:will be sukistantially balanced

40

= by those of: the:other bar; and so constructed:.

that the cutters:of the cutter bars during swing~
ing of the latter serve to aid the truck propelling

means in:the feeding of the-apparatus toward:.

the ' work; thereby substantially to reduce the
_.strains on the tragkway.  -Still another dbject.is
- to'provide andmproved fluid actuated controlling
. means for con 1trolling the feeding movement:of
the cutbing 'mcans during o straight-face  cuf-
. ting.operatign.: Another ohject. is: to provide an
improved coal cutﬁmg apuaratus having: a, finid

. -operated push rod and’ stop engageable with an.

extraneous abutment such as the coal face for:
controlling feeding movement. of ‘thekerf cutting:

50

trative emboediment of the invention..

Fig. 2 is a side-elevational view of the mmlng:

apparatus shown in Fig. 1.

¥Fig. 3is a plan view, similar to Flg 1 showmg

parts in-a different position.

‘Fig. 4 is g front elevational v1eW of the 1m—»

proved mining apparatus. - -

Fig. b is a rear: elevational view of the:im=
proved mining apparatus :

Fig. 6 is an enlarged view in longltudmal ver-

tical - section. -taken substantlally -on -line 6—6

of Fig. 1.

Fig. T-7is an- enlarged central longltudmally C
extending, vertipal sectional view taken substan-,'
tially-on line-1-7 of. Fig: 1., -

. Pig. 8:is‘an enlarged cross sect;mnal v1ew taken; o

substantlally on line 8—-8 iof F1g 1.

Fig. 9isran enlarged Cross sectmnal V1ew ’caken

substantially on line 8-—9 of Fig. 1.

- Pig. 10 is-an enlarged view in longztudmal ver-
tical section taken substantmlly on, lme 19—I10:

of Fig.-1.

Ofher:

P

-Fig. 11 isa dmgrammatm v:ew of the - coal .

mining. appa:ratus, showing  the kerf. cutters in-

their sumped position prior, to the lateral swing- -

ing ‘operation. .

Fig.. 12:s-a - dla.glammamc view -of the coal:

hining apparatus, showing the kerf cutters dur-

ing the lateral. swmgmg operatmn whﬂe effectmg' 2

a-straight:-face:cut.-

. Fig. 13 s a dxagrémmatxc view of the coali
»mlnmg apparatus, showing. the Kerf. cutters at.-
- the. completion of the lateral swinging opera,tmn

and prior:te.the withdrawal operation.

Fig. 14 is a:diagrammatic view of the coal min~ .
ing apparatus; showing the kerf cutters at the
‘completion. of the withdrawal cutting operation. .

Fig:. 15:is g diagrammatic view showing the: hy—,

draulic system and -control means.

. In -this- illustrative embodiment of the mven%
txon there is shown a coal mining apparatus of’

the track mounted, dual-kerf-cutter type, al-
though it- will be evident that:various-features of
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the invention may be incorporated in mining ap-
paratus of various other types.

The ceal mining apparatus shown generally
comprises a portahle base ! having mounted
thereon g horizontal turntable 2 which supports

a pair of identic tiltable supports 3, 3 by which -

dual kerf cutters 4, 4 are respectively carried.
The portable base is herem in the form of a truck
frame 5 mounted on wheels § adapted to travel
along a mine trackway T laid on the mine floor.
The turntable 2 is swivelled at 8 (Fig. 7) on a
bearing supported by the truck frame, to turn
horizontally relative to the truck frame.”

Ar-.

10
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43. This bracket supports a vertical stud 44 on
which a pair of superimposed guide sheaves 4§,
45 are journaled. Attached at one end at 45 to
the cylinders 49 and passing around the guide
sheaves 45, 45 is a pair of cables 41, 47 having
their opposite ends attached at 48 to the oppo-
site sides of the turntable. When liquid under
pressure is supplied to one.or the other of the hy- -
draulic cylinders 40, the sheaves may be moved
to deflect one or the other of the pair of cables
67, thereby to turn the turntable about its swivel
axis in one direction or the other, swinging there-

L.with the kerf cutters.

ranged longitudinally of the truck frame, be- .

neath the turntable, is a fluid operated push rod
and stop, generally designated 9, engageable with
an extraneous abutment, such as the coal face for
controlling the feeding movement of the kerf
cutters, in the manner to be later explained. -
Mounted on the rearward platform 10 of the

truck frame is a motor 11 having its power shaft’
connectible through =z -clutch: controlled plural
speed transmission' 12 to chain and sprocket con=:
nections (8 for driving the truck wheels and to’

clutch controlled. connections’ 14 ‘for driving'a
cable reel 15. Wound on the:cable reel in-use
will be a conventional power conductor:cable for

supplying motive power to the various motors of:
the apparatus, as will also be later described. At

the rear end of the truck frame is a conventlonal
bumper 16 and ccupling means 1T

The tiltable supports- 3, 3, by which the kerfi

cutters are carried, each have mounted thereon'a
motor {8 (Fig. 6). having it§ power shaft {9 ver-
tically disposed and connectible by a conven-
tional sliding clutch: 20 to- a tubular shaft- 2i.

The shaft 19 is smtably Journaled within- the,

upper part of a-housing 22, and the shaft 24%is

journaled on bearing sleeves supported by the’

shaft {9, in the manner shown. Formed on the

shaft 21 is a chain sprocket 23 -connected by an’

endless drive chain 24 to a chain sprocket 25:se-
cured ‘to' a vertical shaft 26. 'The shaft 26 is
herein arranged with its axis coincident with the
pivétal axis of -a horizontally swingable cutter
support or arm 217, and is Joumaled at its upper

end within bearmgs suppmted by this support:

Rotatable with and driven by the sprocket-25 is a

sprocket 28 cohnected by an endléss drive chain

29 t0 a sprocket 30 Keyed to 4 vertical shaft 31

likewise Jou1naled in beaungs supported by the

swingable cutter support or arm 21, "The shaft 3
has splined teléscopic engavement with'a tubular
shaft 22 journaled in a vertically adJustable
hanger frame 33 by which a kerf cutter is carried.

Keyed to the lower end of the shaft 32 is's chain’

sprocket 34 which engages-and drives an’énd-
less cutter chain 3% guided for circulation about
the margin-of an elongated plane “cutter bar 36
of ‘g kerf cutter.
tached at 37 fo a bracket 38/ integral with ‘the
hanger frame. It will thus be seen that when

The ‘cutter bar is rigidly. at-:

As above mentioned, the supports 3, 3 are tilt-
able relative to the turntable to effect mdependent
tilting of the kerf cutters in endwise and edge- .
wise directions, thereby to enable the cutters to

"~ be properly leveled when the apparatus is operat-

20

25

30

40

(=N
s

50.

<
[

60

the clutches 20 areconnecteéd: the cutter chains -

may ke driven by the motors I8, and ‘when ‘the

clutches are released the cutter chaing’ may. re=

main idle during hinning of'the motors

Now referring to- the swinging means for-the

turntable 2, it will be noted that arrégnged trans-

versely of the truck frame platform: rearwardly’

of the turntable is & pair of single-acting hy-

draulic cylinders 49, 46 disposed in-axial aline-

ment and each containing a reciprocable piston
41 (Fig. 8).
project inwardly toward one another and are se-
cured at theii inner adjacent ends to a'-bracket

The piston rods 42 .of the ‘pistons’

ing on an uneven floor. The adjusting means fer
tilting these supports comprlses for each sup-
port, a rearwardly located double-acting hydraulic
jack 50 rigidly secured to the turntable near the
rearward edge of the latter; as shown in Fig. 6.
Contained in this vertical cylinder is a recipro-
cable piston 5{ having its piston rod 52 project-
ing - upwardly and pivetally connected at 53 toa
bracket 54 - This bracket - extends ‘downwardly
along one side of the cylinder and provides at
55 a pivotal mounting for the rear end of the tilt-
able support 3. This pivotal mounting is of the
ball and socket type to provide for universality
ih adjustment and.is:connected by a bracket 58
to'the rear part of the tiltable support.  Arranged
towards the forward end of the tiltable support
near the forward edge of the turntable is a double-
acting hydraulic jack comprising a ver tical cyl-
inder 80 having at its lower end a universal pivotal
connection at 61 with the turntable. Contained
in this cylinder is'a reciprocable piston €2 having
its piston rod: 63 projecting upwardly and con-
nected through a conventional universal joint 64
with ‘a bracket 65 sécured to:the tiltable support
3." The inner adjacent-bottoms of the tiltable
supports are connected through universal pivotal

5 mountings 66 with the turntable at points spaced

inwardly with respect to the pivotal connection
61 for the front jacks. ' When liquid under pres-
sure is supplied to the rearjacks, the tiltable sup- .
ports 3 'may be tilted on transverse axes about the’
forward universal pivotal mountings 64, 66, and
when liguid under pressure is supplied .to the
front-jacks:the supports. may be tilted on longi-
tudinal axes about the universal pivotal mount-
ings 55 and 66.  Concurrent supply at appropriate

5 rates to the cylinders 59 and 60-will enable tilting

on” transverse axes extending .through the: pivet
mountings: 66. By trapping the liquid within the
front and rear-jacks, the tiltable supports may be
held in their different positions of adjustment.
Again referring to the horizontally swingable
supports or arms 2T for the kerf cutters, it will
be noted that these supbports or arnis have de<
pending: cyhndrxc bearing portions 69. suitably

h journaled in bearing sleeves:supported by upright;

65

tubular bearing supports 70 secured to the botiom

" portions ‘of the tiltable supports 3. “By. the pro-

70-

5

vision of these pivotal mountings for the supports
or arms 27, the latter may.be swung horizontally
relative to the supports 8. about vertical axes co-
incident with ‘the drive shafts £6.  The swinging

means for each’ of the supports.2T- comprises pairs
of hydrawlic:cylinders: T and ' 12. The pair, of
cylinders T{ extend-longitudinally in paralleliqm‘
along the inner adjacent sides.of the: supports 3
and respectively contain reciprocable pistons 13
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having their piston rods M projecting rear-
wardly and carrying at their rearward ends guide
sheaves 75,
at 1T to the forward inner sides of the swingable
supports 27 and passes around guide sheaves 18
respectively journaled on the supports. Portions
of the -cable extend rearwardly from the guide
sheaves 18 and pass around the guide sheaves 15,
and the intermediate portion of the cable passes
around a centrally located guide sheave 19 jour-

naled on a bracket 80 secured to the furntable

and projecting upwardly between the cylinders
11, as shown in Fig. 9. Another cable 81 has its
ends aitached -at 82 to. the outer front sides of
the swingable supports 27:and has portions.guided
by arcuate guide surfaces 83 .on the forward ends
of the-suppoerts 3. Portions of this cable pass
around guide sheaves 84 respectively journaled at
- the outer sides of the supports 3, and the inter-
mediate portion of the cable passes -over guide
sheaves -85 journaled on brackets 86 -carried by

the piston rods 81 of reciprocable pistons 88 re-

spectively contained in the pair of cylinders 72.
“The sheave brackets 88, on which the sheaves 85
are journaled, are guided for :movement along
longitudinal guide members 89 -secured to the
supports 3. Similar guide members are provided
for the brackets for the sheaves 15. It is aec-
cordingly evident that when lguid under pres-

sure is supplied to -certain enes of the pairs of 3

cylinders 11, 12 portions of the cables 18 and 81
are deflected to swing the supports .or arms 27

concurrently in. opposite -directions about their

pivots relative 4o the supports 3, therehy to swing

the kerf -cutters concurrently outwardly rela- :

tive to one another. When the -others..of the
pairs of cylinders.are operated, the supperts are
swung -to move the kerf cutters concurrently in-
wardly toward one another. By frapping the
liquid within the -cylinders the supports may be
held in their adjusted position, thereby to hoid
the kerf cutters against swinging movement about
their pivetal.axes. To prevent interference be-
tween the cables when the tiltable supports 3 are
raised at their outer-edges, hold-down sheaves 89’
(Figs. 1 and 7)) may be provided overlying the
cable 81 at the pertions thereof near the inner
edges of the supports 3, 3. .

As previously mentwned the cutter hanger
frames 38 are adjustable in:a vertical direction
relative to the horizontally swingable supports
21, and suitable upright guideways on the sup-

r‘orts receive guides on the hanger frames to

uide the latter during their adjustment.  The
“adjusting means for the hanger frames each
comprises a single-acting hydraulic jack having

A cable 16 is - attached &t fits ends: v

10

16

20

40

45

50

55

a vertically disposed reciprocable cylinder 20

secured to the rearward part of the hanger frame
and containing a piston €¢I having its piston rod
, 82 projecting upwardly and secured at 83 to a
supvort 21. - Secured to the forward part of each
support 27 is a single-acting Jack havmg a ver-
tical cylinder 94 contamlng & rec1procable pis=
ton 85 having its piston rod % secured ‘at 97 to
5 bracket 98 rigidly attached to‘a hanger frame.

This bracket projects through a vertical slot 99 -

in the depending front frame portion of the sup-

port, so that the bracket may move up or down '»
with respect to the support during hanger frame

adjustment. It will thus be seen that when
liquid under pressure is supplied to the proper
jack cylinders the cutter hanger frames 33 may
ke moved either upwardly or downwardly along
their guideways relative to the supporting frames
27. By trapping the liquid within these jack

60

_bore.

3
cylinders, the hanger frames.and so the kerf -
cutters may be held in adjusted position. :
The fluid operated push rod and stop 9 com-
prises a horizontal, lengitudinally = disposed
hydraulic cylinder 100 secured fo the fruck
frame (Fig. ‘7) and containing a reciprocable .

piston 104 having a tubular piston rod’ {02 pro-=: .

jecting. forwardly from  the front. end of the
cylinder. - Reciprocable within the bore 103 of
the piston rod is a piston 104 having a plunger-
like piston rod 1058 projecting outwardly. frem
the cylinder in a. forward dirvection a substan-

tial distanece ‘in ‘advance of the truck. The front -

end of the piston rod 105 has a front end abut-:
ment surface 108 engageable with-an extranecus
abutment, such as the coal face. ‘The piston rod
bore 103 has constant: communication with the
cylinder - bore through an . axial passage [071.
These cylinders and pistons thus cooperate to
provide a double telescopic hydraulic ram which

' is engageable with the coal face to. control -the

feeding movément of the kerf cutters durmg
c\,rta.m kerf cutting operations.

Now referring to the hydraulic system for sup-
plying - liquid. under - pressure to the various
hydraulic -cylinders of the apparatus, it will be
noted that arranged ‘at the rear ends-of the tilt-
able supports 3 are liquid tanks 188 containing
conventional hydraulic pumps {89 driven by
motors 110. ‘These pumps have their intakes
411 submerged in the liquid in the. tanks and
have. their discharge sides -connected by con-
duits 442 to a supply conduit 113 in turn con-
nected .to the supply passage of a conventional
valve box, generally designated 1.14. This valve

‘box is preferably mounted on the rear end of

the truck frame platform 19 and has its vertical
valve bores (not shown) containing conventional
rotary -control “valves: 115, 116, 417, {18, 119, -
120, 121, 122, 128 and 124 edch’ nrov1ded with

a sultable control handle. "The discharge pas-
sage of the valve ‘box is connected by a dis-
charge conduit 125 back to the tanks 428,  The
valve- | 5 controls the flow of liguid under pres-
sure to the front jack cylinder 6% for one of the
tiltable - supports 3, ‘and. conduits (26 and 127
connect the opposite ends of the cylinder 68
with the valve receiving ‘bore. The valve 116

controls the flow-of liquid under pressure to the

opposite ends of the rear jack cylinder 50 for
this same support, and conduits 128 and 129 con-
nect the cylinder ends with the valve receiving
The valve 117 controls the flow of liquid
under pressure. to the turntable rotating cylin-

_ders 49, "and conduits 130 .and 131 connect the

remote ends of the cylinders with the valve re-.

ceiving bore. The valve |18 controls the flow of

liquid under pressure to the hydraulic push and
stopram'9, and a conduit 132 connects the valve
receiving bore with the rear end of the cylinder
190. The valve 119 controls' the flow of lquid

. under pressure to the swinging cylinders 12 for

65

70

75

the ‘cutter ‘Supports 21, while the valve 120 con-
trols the flow of liquid under pressure to the
swinging cylinders ‘11 for: these -cutter supports,
and the wvalve receiving borés are respectively

‘connpected’ throngh conduits 133 and 134 to.the

cylinders. The valve (21 controls the ‘flow of

‘liguid under pressure to the rear jack cylinder

56 for the other tiltable support 3, and has its
valve receiving bore connected through conduits
55 and 136 to the opposite ends of the eylinder.”
The valve 122 controls the flow of liquid under
pressure to the front jack cylinder €0 for this
same- support  and has its valve receiving»‘bo_re
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connected. through conduits (37 and (38 to the
opposite ends of the:jack cylinder. The: valves
{23 and 124 control the flow of liquid under pres-
sure to the jack cylinders 90 and 24 for the

adjustable cutter hanger frames 33 and have

their valve receiving bores respectively. con-
-nected through conduits. 139 and 140 to the op-
posite ends of ‘the cylinders 99 ‘and 94 for oné
cutter hanger frame and through conduits 141,
{42 to the cylinders for the other cutter hanger
frame.  If desired, stop valves may be arranged
in any branch lines to enable some independ-
ence of control of fluid through the different
branches.. The valve :-devices are adapted to
control supply and venting of liquid, and: to
trap. liquid when . desired.

.The truck propelling motor {! is provided mth
a conventional control box {44 preferably ar-
ranged on the truck. frame platform rearwardly
of the turntable, while the motors 18 and 118 have
similar contrcl boxes 145, (45 preferably ar-
ranged at the rear end of the tilteble supports 3,
3, respectively, and the usual power conductor
cable (not shown) on the reel {5 is suitably con-
nected to these control boxes. The apparatus
may be equipped with indicators, such as con-
ventional indicator dials and pointers, to show
when the kerf cufters are parallel and to give
their angular distance apart s¢ that the right
width of cut may be easily determined by the
operator. Also, a conventional hand brake 145
may be provided for braking the truck wheels,
and a hand brake lever 147 is conveniently located
near the operator’s seat 128 on the truck frame
platform. The valve box {14 and the control box
144 are also conveniently lﬂcated near the oper-
ator’s seat. |

The general mode of opel ation of the improved
coal mining apparatus is as follows. - The appa-
ratus may be propelled rapidly about the mine
under the propulsion of the motor 11 through the
high speed truck wheel driving means, and as the
apparatus travels through the sharply curved
passages-of a mine the dual kerf cutters 4, 4 may
be swung in unison horizontally to one side or the
other of the truck simply by rotating the tum-
table 2, therehy to facilitate passage of the ap-
paratus through the curved mine passages:
When the working face of & coal seam is reached,
the dual kerf cutters 4. 4 may be disposed in
parallelism lengthwise of the truck frame with
their outer tip ends in adjacency to the coal face.
The cutter driving motors 18, 18 are then started,
and when the cutter drive clutches 29 are con-
nected the cutter chains are rapidly circulated in
opposite directions about the margin of the cutter
bars. . The apparatus is then-propelled forwardly
along the mine trackway at a relatively low.cut~
ting speed to effect sumping of the kerf cutiers
in an endwise direction into the ccal seam. The
abutment surface of the push rod of the hydraulic
ram 9 may at this time be engaged with the ccal
face. Due to the arrangement of the kerf cut-
ters in close proximity and the direction of cir-
culation of the cutter chains, the cutting.action
of the cutters on the coal during swinging of the
cutters serves to aid the truck propelling means
in the forward movement of the apparatus to-

ward the coal face, thereby, to a substantial ex-.

tent, to relieve the trackway of strains during the
cutting operation. - By so utilizing the cutters as
a supplemental feed for the apparatus it is pos-
sible under most conditions to do away with
auxiliary feed devices such as feed ropes, jacks
or the like.

The hydraulic ram then engaging
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the coal face may serve as a stop to control the
depth of the sumping cut by its engagement with
the coal face. When the sumping cut is com-
pleted and the kerf cutters have assumed the
position shown in Fig. 11, truck wheel propulsicn
is:interrupted and the hand brake is set. The
hydraulic cylinders 72 of the cutter swinging
means may then be cperated to effect lateral
swinging movement of the kerf cutters concur-
rently  outwardly away from one another, &s
shown in Fig. 12. During the lateral swinging
operation the hydraulic ram 9 which abuts the
coal face may be operated to act in opposition to
the propelling means to control the movement of
the apparatus forwardly along the trackway as
the kerf cutters swing laterally, so that a straight
face may be cut in the coal face, in an obvious
manner. and, under those circumstances, the
brake is, of course, released. When the lateral
swinging cut has been completed and the kerf
cutters have assumed the position shown in Fig.
13, operation of the swinging cylinders 12 is in-
terrupted and the liquid is trapped in these cyl-
inders to hold the kerf cutters in position. - The
hand brake, if applied, is then releaseq and the
low speed truck wheel propelling means is oper-
ated to effect rearward movement of the appa-
ratus along the trackway to withdraw the kerf
cutters from the coal, thereby to complete the cut.
Instead of using the truck propelling meansg to
move the apparatus rearwardly along ‘the track-
way ab a low cutting speed during the withdrawal
operation, rearward movement of the apparatus
may be effected by the hydraulic ram 9 under
hydraulic control. When the kerf cutters are in
their withdrawn position shown in Fig. 14, the
operator may effect operation of the cutter swing-
ing cylinders T1 to swirig the kerf cutters inwardly
toward one another until they again assume thz
parallel position shown in Fig., 11. During the
kerf cutting operation the cutter supports 3, 3
may be tilted with respect to the horizontal about
transverse and longitudinal axes to effect end-
wise and edgewise tilting movements of the kerf
cutters, thereby to enable thé latter to be leveled
up when the apparatus is operating on an un-
even floor simply by operating the hydraulic jacks
50 and 69. - The kerf cutiers may be adjusted into
different elevated positions with respect to the
mine floor by operating the hydraulic jacks 80
and 94 to raise or lower the cutter hanger frames
33 along their guideways relative to the swing-
able supports 27. ' If desired, sumping of the kerf
cutters may be effected by using the high speed
truck propelling means under the control of the
hydraulic ram 9 by inserting a jack or post, or
some.similar extension, between the plunger (05
and the coal face, and after the cutters have been
sumped into the coal, movement of the apparatus
forwardly along the trackway during straight
face cutting may, under. certain conditions, be
effected solely by-the action of the cutters on the
coa] during lateral swinging of the cutters. Other

modes of use and ,advavtaces of the improved coal
mining apparatus will be clearly apparent to
those skilled in the art.

While there is in this application specifically
descnbed one form which the invention may as-
sume in practice, it will be understood that this
form of the same iIs shown for purposes of illus-
tration and that the invention may be modified
and-embodied in various other forms without de-
parting from its spirit or the scope of -the ap-
pended. claims,
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What -I claim as new and desire to " secure by
Letters Patent is:

1.. A mining apparatus mevable toward and
from the work comprising, in combinsation; pro-
pelling ‘means, coal mining devices, .means for
operating said propelling means and said mining
devices; and-a fluid actuated stop-and. push rod
engageable with the work and acting in- opposi-
tion to said ‘propelling means for controlling
movement of the apparatus by said propellmg
means with respect to the work. :

2. A mining apparatus movable toward and
" from the working face of & coal seam..compris-
ing, in combination; propelling means; coal: min-
ing devices, means.for operating: said propelling

10

means and said mining devices, and fluid actu- -

ated means engageable with the coal face:and
actmg in opposition to said propelling means for
controlling: movement of the apparatus by said
‘propelling means with respect to the ¢oal face.
3. A mining apparatus comprising; in -Gombi-
r\a’mon ‘a portable: base, a pair of cooperating;
oppositely dcting cutting devices pivotally mount-

20

ed on sdid base to swing horizontally ‘relativeé = -

thereto, means for-actuating said cutting devices,
- means for swinging said ‘cutting devices; means
for moving said base relative to the working face

to effect feed of said cutting -devices, and means

engageable with an  extraneous abutmenht’ and

controllable at will for- controllmg the movement‘

of the apparatus by said base-moving means with-
respect to the worklng face, said abutment-en-
gaging means acting-in- opposition to sald base-
moving means.

4. A mining apparatus compnsmg, in combl-
nation, a portable base, a pair of cooperatmg,

oppositely acting cutting devices-pivotally mount~’
ed on-said base to swing horlzontally relatlve,
thereto, means for actuating said cuttmg dev1ces ’

means for swinging said cutting devices; “said
cutting devices being so constructed and arranged’
as to effect movement of ‘the apparatus, towarcl
the work by the cutting action of the cuttmg

devices on ‘the coal during swinging ‘of 'said .de-,
vices, and means engageable with an extraneousg
abutment and controllable at will for controlling.
the movement of the" apnaratus by said cutting
devices toward the Workmg face, said abutment-‘
engaging means acting in ‘opposition to. movement’

of the apparatus toward the working face. "
5.-In @ mining apparatus, the . combmatlon

comprising ‘a portable base, a turntable on: said’
base, a pair of tiltable supports mounted on’ saldi,
turntable at the opposite sides thereéof, and- co-

operating kerf cutters carried by said tiltable sup-
ports respectively.- '

6. In a mining apparatus, the combination
comprising a portable base movable toward:and
from the working face of a coal seam, cutting
devices mounted on said base and having cutters
so constructed and arranged as to effect move-
ment of the apparatus toward the working face by

the cutting action of the cutters on the coal, and

means engageable with the working face and con-
trollable at will for controlling such movement of
the apparatus toward the working face.

7. In a mining apparatus, the combination
comprising a portable base movable toward and
from the working face of a coal seam, cutting
devices mounted on said base and having cutters
50 constructed and arranged as to effect maove-
ment of the apparatus toward the working face
by the cutting"action of the cutters on the coal,
and means engageable with the working face and
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controllable at will for controlling such movement -
‘of the apparatus. toward the working face and’
for effecting movement of the apparatus away

from the working face.

8. In: a .mining apparatus the combmatmn
comprising a portable base movable toward and
from the working face of a.coal seam, cutting de-
vices. mounted on said-base and having. cutters
so. constructed and arranged.as to effect move-
ment of the apparatus. toward the working face
by:the cutting action-of the cutters on.the coal,
and extensible fluid actuated means engageable.
with-the working face;and. controllable at will:
for: contro]lmg such movemnnt of the appa1 atus
teward the:working:face.:

9. In-a mining .apparatus, the combmaulon
comprising .a portable base, a turntable on said
base, supports mounted on. said turntable to: tilt
in-a plurality .of: directions with respect thereto,
means for tilting said:.supports and for holding -
them, in .their' different. tilted: positions, and kerf
cutters, one carned by each of said: tlltakﬂe sup-
ports.

10:In a- mmmg apparatus the combmatlon
comprising g portable base, a.pair of:cooperating,
independently cperable cutting :devices: on  said:
base, means for .independently operating said
cutting devices “including. separate motor  op-
erated connections for each. cutting device, and
means: for moving said..cutting devices - teward
and frem each .other and independently relative
to each other, said: cutting devices being movable:
concurrently’ toward each -other into subsiantial
parallehsm sothat-thecuts made thereby are sub-.
stantially joined at a vertical: plane lyingiin the
10ng1tud1na1 ceniter of the apparatus. - : )

g 8 In & mmmg apparatus; the combmatlan
compnsmg 4 portable base, a ‘turntable on’ said
base, tiltable’ supports mounted on- said turntable,
% ‘pair-of ‘cooperating cutting devices cazrled by
said tiltable  supports respectively, .and means
for’ separately’ ‘adjusting ‘said cutting devices so
that oneof ‘said cutting devices may be adJusted '
without-disturbing the other one. -

12, In’ ‘8 mihing apparatus; the: combmafnon
comprising ‘a portable base, supports mdepend-»
ently tiltably mounted in side by side relation at
substantially the same elevation at the opposme‘
sides-of said ‘base, and cooperating kerf cutters ,
carried by ‘said: tiltable supports respectxve]y and
tlltable Independently therewith. -

©13.°I0. 8 mining apparatus,-the combination
cornpmsmg & portable base, a turntable on' said
base; supports tiltably mounted on ‘said turn--
table: at- tHé opposite sides thereof, arms plvatal-;
ly mounted-on said: supports respectively to: swing-
relative theéreto; and cooperating kerf eutters ear:-
ried by said arms respectively.

14. In a mining apparatus, the combination
comprising a portable base, cutting deviees car-
ried by said base and movable with the latier to- -
ward and from the work, and means mounted on

said base and having abutting engagement with -

the face of the work for controlling movement of
said cutiing devices toward and from ths work
during the cutting operation, said movement-
controlling-means acting in opposition to the
movement of the base toward the work.

15. In a mining apparatus, the combination
comprising a portable base, a pair of cooperat-
ing cutting devices pivotally mounted on said base
to swing in common planes toward and from one
another, and means for independently tilting said
cutting devices to move the latter into relatively
inclined planes.
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16. In a mining apparatus, the combination
comprising a portable base, a pair of kerf cutters

pivotally mounted on said base to swing toward .

and from one another in common planes about
parallel axes, and means for independently tilt-
ing said kerf cutters relatively to move the same
cut of said common planes.

17. In a mining apparatus, coal mining de-
vices, propelling means for effecting movement
for said mining devices with respect to the work,
means for operating said mining devices and said
propelling means, and means extending forward-
ly lengthwise of the apparatus and- engageable
with an extraneous abutment in advance of the
apparatus, said abutment engaging means act-
ing in opposition to said propelling means for
controlling. movement- of said mmlng devices
with respect to the work.

18. In a mining apparatus, coal mming de-

vices, propelling means for effecting movement 2

for said mining devices with respect to the work,
means for operating said mining devices and said
propelling means, and fluid operated reciprocable
means extending forwardly lengthwise of the ap-
paratus and engageable with an extraneous abut-
ment in advance of the apparatus, said fluid op-
erated means acting in opposition to said pro-
pelling means for controlling movement of said
mining devices with respect to the work.

19. In a mining apparatus, the combmatxon
comprising a portable base, a support mounted
on said base to rotate about an upright axis, a
pair of adjustable supports mounted on said ro-
tatable support at the opposite sides thereof for
adjustment relative thereto and projecting hori-
zontally beyond the forward side of said rotatable
support, and cooperating kerf cutters carried by

said adjustable supports respectively-in advance:
of said rotatable support and adjustable with said.

adjustable supports into different cutting po-
sitions.

20. In a mining apparatus, the combmatmn
comprising a portabie base, a support mounted

on said base to rotate relative thereto about an.

upright axis, a pair of supports mounted at the
opposite sides of said rotatable support for ad-
justment in a plurality of angularly related. di-
rections with respect thereto, and cooperating
kerf cutters carried by said adjustable supports

respectively and adjustable therewith into differ-.

ent cutting positions. .

21. In a mining apparatus, the.combination
comprising a portable base, a support mounted
on said base to rotate about an upright axis, sup-
ports adjustably mounted on said rotatable sup-

port at the opposite sides of the latter, arms piv--

otally mounted on said adjustable supports re-
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spectively to swing relative thereto and over-
lying said rotatable support, and cooperating
kerf cufters carried by said arms respectively in
advance of said rotatable support.

22.'In ‘a mining apparatus, the combination
comprising a portable base, a. support mounted
on said base.to rotate about an upright axis, sup-
ports adjustably mounted on said rotatable sup-
port at the opposite sides of the latter, arms piv-~
otally mounted on said adjustable supports re-
spectively to swing relative thereto and overlying
said rotatable support, cooperating kerf cutters
carried by said arms respectively in advance of
said rotatable support, and means. for swinging
said arms about their pivots relative to said ad-
justable supports to move said kerf cutters to-
ward and from one another.

23. In a mining apparatus, the combination
comprising a portable base, supports mounted in
side by side relation at the opposite. sides of said
base; said supports being independently tiltable
relative to said base, and cooperating kerf cut-
ters carried by said tiltable supports respectively
and independently tiltable therewith into differ-
ent angularly related. cutting positions.

.24, In a mining apparatus, the combination
comprising a portable base, supports mounted in
side by side relation on said base to tilt in a plu-
rality of ancularly related directions with re-
spect thereto, means for tilting said supports and
holding them in their different tilted positions,
and kerf cutters, one carried by each of said
tiltable supports and tiltable therewith into dif-
ferent angularly related cutting positions.

25, A mining apparatus movable toward and
from a working face of a coal seam comprising, in
combination, propelling means, coal mining de-
vices, means for operating said propelling means
and said mining devices, and a hydraulic ram en-
gageable with the working face and acting in op-

- position to said propelhng means for controlling

movement ‘of the apparatus by said propelling
means toward the working face.
26. A mining apparatus movable toward and

5 from a working face of a coal seam comprising,

in ‘combination, propelling means coal mining
devices, means for operating - said propelling
means and said mining devices, a hiydraulic ram
engageable with the working face and acting in
opposition to said prope]lmg means for control-
ling movement of the apparatus by said propelling
means toward the working face, said ram being
operable independently of said propelhng means
for moving the. apparatus away from the work-
1ng face.
" GEORGE W.LOVELY.



